-- --

IEEE P1003.2 Draft 11.2 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

1123 (2) All of the calls shall set GLOB _DOOFFS , or all shall not set it. 1

1124 (3) After the second call, pglob->gl_pathv shall point to a list containing the 1125 following:

1126 (a) Zero or more NULL s, as specified by GLOB _DOOFFS and 1127 pglob->gl_offs .

1128 (b) Pointers to the pathnames that were in the pglob->gl_pathv list 1129 before the call, in the same order as before.

1130 (c) Pointers to the new pathnames generated by the second call, in the 1131 specified order.

1132 (4) The count returned in pglob->gl_pathc shall be the total number of path- 1133 names from the two calls.

1134 The application can change any of the fields in Table B-12 after a call to glob (), 1 1135 but if it does it shall reset them to the original value before a subsequent call, 1 1136 using the same pglob value, to globfree () or glob () with the GLOB _APPEND flag. 1

1137 If, during the search, a directory is encountered that cannot be opened or read 1138 and errfunc is not NULL , glob () shall call (*errfunc )() with two arguments:

1139 (1) The epath argument is a pointer to the path that failed.

1140 (2) The eerrno argument is the value of errno from the failure, as set by the 1141 POSIX .1 {8}opendir (), readdir (), or stat () functions. (Other values may 1142 be used to report other errors not explicitly documented for those func- 1143 tions.)

1144 If (*errfunc )() is called and returns nonzero, or if the GLOB _ERR flag is set in 1145 flags , glob () shall stop the scan and return GLOB _ABORTED after setting gl_pathc 1146 and gl_pathv in pglob to reflect the paths already scanned. If GLOB _ERR is not 1147 set and either errfunc is NULL or (*errfunc )() returns zero, the error shall be 1148 ignored.

1149 B.8.3 Returns

1150 On successful completion, glob () shall return zero. The argument pglob->gl_pathc 1151 shall return the number of matched pathnames and the argument 1152 pglob->gl_pathv shall contain a pointer to a null-terminated list of matched and 1153 sorted pathnames. However, if pglob->gl_pathc is zero, the content of 1154 pglob->gl_pathv is undefined.

1155 B.8.4 Errors

1156 If glob () terminates due to an error, it shall return one of the nonzero constants 1157 shown in Table B-14, which are defined in <glob.h> . The arguments 1158 pglob->gl_pathc and pglob->gl_pathv are still set as defined above in Returns.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.8 C Binding for Generate Pathnames Matching a Pattern 801

1159 Table B-14 - glob () Error Return Values 1160 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1161 Name Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1162 The scan was stopped because GLOB _ERR was set or (*errfunc )() returned 1163 nonzero.

GLOB _ABORTED

1164 The pattern does not match any exiting pathname, and GLOB _NOCHECK 1 1165 was not set in flags . 1

GLOB _NOMATCH

1166 An attempt to allocate memory failed.

GLOB _NOSPACE 1167 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1168 B.8.5 Rationale. (This subclause is not a part of P1003.2)

1169 Examples, Usage

1170 This function is not provided for the purpose of enabling utilities to perform path- 1171 name expansion on their arguments, as this operation is performed by the shell, 1172 and utilities are explicitly not expected to redo this. Instead, it is provided for 1173 applications that need to do pathname expansion on strings obtained from other 1174 sources, such as a pattern typed by a user or read from a file.

1175 If a utility needs to see if a pathname matches a given pattern, it can use 1176 fnmatch ().

1177 Note that gl_pathc and gl_pathv have meaning even if glob () fails. This allows 1178 glob () to report partial results in the event of an error. However, if gl_pathc is 1179 zero, gl_pathv is unspecified even if glob () did not return an error.

1180 The GLOB _NOCHECK option could be used when an application wants to expand 1181 a pathname if wildcards are specified, but wants to treat the pattern as just a 1182 string otherwise. The sh utility might use this for option-arguments, for example.

1183 One use of the GLOB _DOOFFS flag is by applications that build an argument list 1184 for use with the POSIX .1 {8}execv(), execve(), or execvp() functions. Suppose, for 1185 example, that an application wants to do the equivalent of ls - l *.c , but for 1186 some reason system("ls - l *.c") is not acceptable. The application could 1187 obtain (approximately ) the same result using the sequence:

1188 globbuf.gl_offs = 2; 1189 glob ("*.c", GLOB_DOOFFS, NULL, &globbuf); 1190 globbuf.gl_pathv[0] = "ls"; 1191 globbuf.gl_pathv[1] = "-l"; 1192 execvp ("ls", &globbuf.gl_pathv[0]);

1193 Using the same example, ls - l *.c *.h could be approximately simulated 1194 using GLOB _APPEND as follows:

1195 globbuf.gl_offs = 2; 1196 glob ("*.c", GLOB_DOOFFS, NULL, &globbuf); 1197 glob ("*.h", GLOB_DOOFFS|GLOB_APPEND, NULL, &globbuf); 1198 ... etc. ...

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

802 B C Language Bindings Option

1199 The new pathnames generated by a subsequent call with GLOB _APPEND are not 1200 sorted together with the previous pathnames. This mirrors the way that the shell 1201 handles pathname expansion when multiple expansions are done on a command 1202 line.

1203 History of Decisions Made

1204 The interface was simplified to a useful, but less complex, subset. The errfunc 1205 argument was added to allow errors to be reported.

1206 A reviewer claimed that the GLOB _DOOFFS flag is unnecessary because it could 1207 be simulated using:

1208 new = (char **)malloc((n + pglob->gl_pathc + 1) 1209 * sizeof (char *)); 1210 (void) memcpy (new+n, pglob->gl_pathv, 1211 pglob->gl_pathc * sizeof(char *)); 1212 (void) memset (new, 0, n * sizeof (char *)); 1213 free (pglob->gl_pathv); 1214 pglob->gl_pathv = new;

1215 However, this assumes that the memory pointed to by gl_pathv is a block that 1216 was separately created using malloc (). This is not necessarily the case. An appli- 1217 cation should make no assumptions about how the memory referenced by fields in 1218 pglob was allocated. It might have been obtained from malloc () in a large chunk, 1219 and then carved up within glob (), or it might have been created using a different 1220 memory allocator. It is not the intent of this standard to specify or imply how the 1221 memory used by glob () is managed.

1222 The structure elements gl_pathc and gl_pathv were renamed from gl_argc and 1223 gl_argv in Draft 9. The old names implied an association with the parameters to 1224 main () that does not necessarily exist.

1225 The GLOB _APPEND flag was added in Draft 9 at the request of a reviewer. This 1226 flag would be used when an application wants to expand several different pat- 1227 terns into a single list.

1228 Tilde and parameter expansion were removed from glob () in Draft 9. Applica- 1229 tions that need these expansions should use the wordexp () function [see B.9].

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.8 C Binding for Generate Pathnames Matching a Pattern 803

1230 B.9 C Binding for Perform Word Expansions

1231 Functions: wordexp (), wordfree ()

1232 B.9.1 Synopsis

1233 #include <wordexp.h>

1234 int wordexp(const char *words , wordexp_t *pwordexp , int flags );

1235 void wordfree(wordexp_t *pwordexp );

1236 B.9.2 Description

1237 The wordexp () function shall perform word expansions as described in 3.6, subject 1238 to quoting as in 3.2, and place the list of expanded words into pwordexp . The 1239 expansions shall be the same as would be performed by the shell if words were 1240 the part of a command line representing the arguments to a utility. Therefore, 1241 words shall not contain an unquoted <newline> or any of the unquoted shell spe- 1242 cial characters |, &, ; , <, or >, except in the context of command substitution as 1243 specified in 3.6.3. It also shall not contain unquoted parentheses or braces, except 1244 in the context of command or variable substitution. If words contains an 1245 unquoted comment character (number sign) that is the beginning of a token, wor- 1246 dexp () may treat the comment character as a regular character, or may interpret 1247 it as a comment indicator and ignore the remainder of words .

1248 The header <wordexp.h> defines the structure type wordexp_t , which includes at 1249 least the members shown in Table B-15.

1250 Table B-15 - Structure Type wordexp_t 1251 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1252 Member Member 1253 Type Name

Description iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1254 Count of words matched by words . 1 size_t we_wordc 1255 char ** we_wordv Pointer to list of expanded words. 1256 Slots to reserve at the beginning of we_wordv . 1 size_t we_offs 1257 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1258 The argument words is a pointer to a string containing one or more words to be 1259 expanded. The wordexp () function shall store the number of generated words into 1260 we_wordc and a pointer to a list of pointers to words in we_wordv . Each indivi- 1261 dual field created during field splitting (see 3.6.5) or pathname expansion (see 1262 3.6.6) is a separate word in the we_wordv list. The words are in order as 1263 described in 3.6. The first pointer after the last word pointer shall be NULL . The 1264 expansion of special parameters described in 3.5.2 is unspecified.

1265 It is the caller’s responsibility to create the structure pointed to by pwordexp . The 1266 wordexp () function allocates other space as needed, including memory pointed to

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

804 B C Language Bindings Option

1267 by we_wordv . The wordfree () function shall free any memory associated with 1268 pwordexp from a previous call to wordexp ().

1269 The argument flags is used to control the behavior of wordexp (). The value of 1270 flags is the bitwise inclusive OR of any of the constants in Table B-16, which are 1271 defined in <wordexp.h> .

1272 Table B-16 - wordexp () flags Argument 1273 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1274 Name Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1275 Append words generated to the ones from a previous call to wordexp ().

WRDE_APPEND 1276 Make use of we_offs. If this flag is set, we_offs is used to specify how many 1277 NULL pointers to add to the beginning of we_wordv . In other words, 1278 we_wordv shall point to we_offs NULL pointers, followed by we_wordc 1279 word pointers, followed by a NULL pointer.

WRDE_DOOFFS

1280 Fail if command substitution, as specified in 3.6.3, is requested.

WRDE_NOCMD 1281 The pwordexp argument was passed to a previous successful call to wor- 1282 dexp (), and has not been passed to wordfree (). The result shall be the 1283 same as if the application had called wordfree () and then called wordexp () 1284 without WRDE_REUSE.

WRDE_REUSE

1285 Do not redirect standard error to /dev/null .

WRDE_SHOWERR 1286 Report error on an attempt to expand an undefined shell variable.

WRDE_UNDEF 1287 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1288 The WRDE _APPEND flag can be used to append a new set of words to those gen- 1289 erated by a previous call to wordexp (). The following rules apply when two or 1290 more calls to wordexp () are made with the same value of pwordexp and without 1291 intervening calls to wordfree ():

1292 (1) The first such call shall not set WRDE _APPEND. All subsequent calls 1293 shall set it.

1294 (2) All of the calls shall set WRDE _DOOFFS , or all shall not set it.

1295 (3) After the second and each subsequent call, we_wordv shall point to a list 1296 containing the following:

1297 (a) Zero or more NULL s, as specified by WRDE _DOOFFS and we_offs.

1298 (b) Pointers to the words that were in the we_wordv list before the call, 1299 in the same order as before.

1300 (c) Pointers to the new words generated by the latest call, in the 1301 specified order.

1302 (4) The count returned in we_wordc shall be the total number of words from 1303 all of the calls.

1304 The application can change any of the fields in Table B-15 after a call to wor- 1 1305 dexp (), but if it does it shall reset them to the original value before a subsequent 1 1306 call, using the same pwordexp value, to wordfree () or wordexp () with the 1 1307 WRDE _APPEND or WRDE _REUSE flag. 1

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.9 C Binding for Perform Word Expansions 805

1308 If words contains an unquoted <newline> , |, &, ; , <, >, parenthesis, or brace in 1309 an inappropriate context, wordexp () shall fail, and the number of expanded words 1310 shall be zero.

1311 Unless WRDE _SHOWERR is set in flags , wordexp () shall redirect standard error to 1312 /dev/null for any utilities executed as a result of command substitution while 1313 expanding words . If WRDE _SHOWERR is set, wordexp () may write messages to 1314 standard error if syntax errors are detected while expanding words .

1315 If WRDE _DOOFFS is set, then we_offs shall have the same value for each wor- 1 1316 dexp () call and the wordfree () call using a given pglob. 1

1317 B.9.3 Returns

1318 If no errors are encountered while expanding words , wordexp () shall return zero. 1319 Otherwise it shall return a nonzero value.

1320 B.9.4 Errors

1321 Table B-17 - wordexp () Return Values 1322 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1323 Name Description

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1324 One of the unquoted characters |, &, ; , <, >, parentheses, or braces appears 1325 in words in an inappropriate context.

WRDE_BADCHAR

1326 Reference to undefined shell variable when WRDE_UNDEF is set in flags .

WRDE_BADVAL 1327 Command substitution requested when WRDE_NOCMD was set in flags.

WRDE_CMDSUB 1328 Attempt to allocate memory failed

WRDE_NOSPACE 1329 Shell syntax error, such as unbalanced parentheses or unterminated 1330 string.

WRDE_SYNTAX

1331 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1332 If wordexp () terminates due to an error, it shall return one of the nonzero con- 1333 stants shown in Table B-17, which shall be defined in <wordexp.h> . The imple- 1334 mentation may define additional error returns beginning with WRDE _.

1335 If wordexp () returns the error value WRDE _NOSPACE , then pwordexp->we_wordc 1336 and pwordexp->we_wordv shall be updated to reflect any words that were success- 1337 fully expanded. In other cases, they shall not be modified.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

806 B C Language Bindings Option

1338 B.9.5 Rationale. (This subclause is not a part of P1003.2)

1339 Examples, Usage

1340 This function is intended to be used by an application that wants to do all of the 1341 shell’s expansions on a word or words obtained from a user. For example, if the 1342 application prompts for a file name (or list of file names) and then used wordexp () 1343 to process the input, the user could respond with anything that would be valid as 1344 input to the shell.

1345 The WRDE _NOCMD flag is provided for applications that, for security or other rea- 1346 sons, want to prevent a user from executing shell commands. Disallowing 1347 unquoted shell special characters also prevents unwanted side effects such as exe- 1348 cuting a command or writing a file.

1349 History of Decisions Made

1350 This function was added in Draft 9 as an alternative to glob (). There has been 1351 continuing controversy over exactly what features should be included in glob (). It 1352 is hoped that providing wordexp () (which provides all of the shell’s word expan- 1353 sions, but will probably be slow to execute), and glob () (which is faster but does 1354 only expansion of pathnames, without tilde or parameter expansion), will satisfy 1355 the majority of reviewers.

1356 While wordexp () could be implemented entirely as a library routine, it is expected 1 1357 that most implementations will run a shell in a subprocess to do the expansion.

1358 Two different approaches have been proposed for how the required information 1359 might be presented to the shell and the results returned. They are presented 1360 here as examples.

1361 One proposal is to extend the echo utility by adding a - q option. This option 1362 would cause echo to add a backslash before each backslash and each <blank> 1363 that occurs within an argument. The wordexp () function could then invoke the 1364 shell as follows:

1365 (void) strcpy (buffer, "echo -q "); 1366 (void) strcat (buffer, words ); 1367 if ((flags & WRDE_SHOWERR) == 0) 1368 (void) strcat (buffer, " 2>/dev/null"); 1369 f = popen (buffer, "r");

1370 The wordexp () function would read the resulting output, remove unquoted 1371 backslashes, and break into words at unquoted <blank> s. If the WRDE _NOCMD 1372 flag was set, wordexp () would have to scan words before starting the subshell to 1373 make sure that there would be no command substitution. In any case, it would 1374 have to scan words for unquoted special characters.

1375 Another proposal is to add the following options to sh :

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.9 C Binding for Perform Word Expansions 807

1376 - w wordlist This option provides a wordlist expansion service to applications. 1377 The words in wordlist are expanded, and the following is written 1378 to standard output:

1379 (1) The count of the number of words after expansion, in 1380 decimal, followed by a null byte.

1381 (2) The number of bytes needed to represent the expanded 1382 words (not including null separators), in decimal, followed 1383 by a null byte.

1384 (3) The expanded words, each terminated by a null byte.

1385 If an error is encountered during word expansion, sh exits with a 1386 nonzero status after writing the above to report any words suc- 1387 cessfully expanded

1388 - P Run in ‘‘protected’’ mode. If specified with the - w option, no com- 1389 mand substitution is performed.

1390 With these options, wordexp () could be implemented fairly simply by creating a 1391 subprocess using fork (), and executing sh using the line:

1392 execl(< shell path >, "sh", "-P", "-w", words , (char *)0);

1393 after directing standard error to /dev/null .

1394 It seemed objectionable for a library routine to write messages to standard error, 1395 unless explicitly requested, so wordexp () is required to redirect standard error to 1396 /dev/null to ensure that no messages are generated, even for commands exe- 1397 cuted for command substitution. The new WRDE _SHOWERR flag can be specified 1398 to request that error messages be written.

1399 The WRDE _REUSE flag allows the implementation to avoid the expense of freeing 1400 and reallocating memory, if that is possible. A minimal implementation can just 1401 call wordfree () when WRDE _REUSE is set.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

808 B C Language Bindings Option

1402 B.10 C Binding for Get POSIX Configurable Variables

1403 B.10.1 C Binding for Get String-Valued Configurable Variables

1404 Function: confstr ()

1405 B.10.1.1 Synopsis

1406 #include <unistd.h>

1407 size_t confstr(int name , char *buf, size_t len);

1408 B.10.1.2 Description

1409 The confstr () function provides a method for applications to get configuration- 1410 defined string values. Its use and purpose are similar to the sysconf () function 1411 defined in POSIX .1 {8}, but it is used where string values rather than numeric 1412 values are returned.

1413 The name argument represents the system variable to be queried. The implemen- 1414 tation shall support all of the name values shown in Table B-18, which are 1415 defined in <unistd.h> . It may support others.

1416 Table B-18 - confstr () name Values 1417 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1418 name Value String returned by confstr () iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1419 A value for the PATH environment variable that finds all standard 1420 utilities.

_CS_PATH

1421 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1422 If len is not zero, and if name has a configuration-defined value, confstr () shall 1423 copy that value into the len-byte buffer pointed to by buf. If the string to be 1424 returned is longer than len bytes, including the terminating null, then confstr () 1425 shall truncate the string to len- 1 bytes and null-terminate the result. The appli- 1426 cation can detect that the string was truncated by comparing the value returned 1427 by confstr () with len.

1428 If len is zero and buf is NULL , then confstr () still shall return the integer value as 1429 defined below, but shall not return a string. If len is zero but buf is not NULL , the 1430 result is unspecified.

1431 B.10.1.3 Returns

1432 If name does not have a configuration-defined value, confstr () shall return zero 1433 and leave errno unchanged.

1434 If name has a configuration-defined value, the confstr () function shall return the 1435 size of buffer that would be needed to hold the entire configuration-defined value.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.10 C Binding for Get POSIX Configurable Variables 809

1436 If this return value is greater than len, the string returned in buf has been 1437 truncated.

1438 B.10.1.4 Errors

1439 If any of the following conditions occur, confstr () shall return zero and set errno to 1440 the corresponding value:

1441 [EINVAL ] The value of the name argument is invalid.

1442 B.10.1.5 Rationale. (This subclause is not a part of P1003.2)

1443 Examples, Usage

1444 An application can distinguish between an invalid name parameter value and one 1445 that corresponds to a configurable variable that has no configuration-defined 1446 value by checking if errno has been modified. This mirrors the behavior of sys- 1447 conf() in POSIX .1 {8}.

1448 The original need for this function was to provide a way of finding the 1449 configuration-defined default value for the environment variable PATH . Since 1450 PATH can be modified by the user to include directories that could contain utili- 1451 ties replacing POSIX. 2 standard utilities, applications need a way to determine 1452 the system-supplied PATH environment variable value that contains the correct 1453 search path for the POSIX. 2 standard utilities.

1454 An application could use confstr(name, NULL,(size_t) 0) to find out how big 1455 a buffer is needed for the string value, malloc () a buffer to hold the string, and 1456 call confstr () again to get the string. Alternately, it could allocate a fixed, static 1457 buffer that is big enough to hold most answers (512 bytes, maybe, or 1024), but 1458 then malloc () a larger buffer if it finds that this is too small.

1459 History of Decisions Made

1460 In Draft 7, these values and sysconf () values defined in POSIX .1 {8}were obtained 1461 using a function named posixconf (). However, that routine was dropped in favor 1462 of csysconf (). There did not seem to be any reason to provide the redundant inter- 1463 face to POSIX .1 {8}functions, nor to return values as strings when numeric values 1464 are really what are needed. csysconf () could be extended to return strings for 1465 other related standards or features.

1466 In Draft 9, csysconf () has been replaced by confstr (). The name was changed 1467 because too many people were confused by the name; they thought that the ‘c’ 1468 referred to the C language, rather than characters (as distinct from integers). 1469 The confstr () function also copies the returned string into a buffer supplied by the 1470 application instead of returning a pointer to a string. This allows a cleaner inter- 1471 face in some implementations (lightweight processes were mentioned), and 1472 resolves questions about when the application must copy the string returned.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

810 B C Language Bindings Option

1473 B.10.2 C Binding for Get Numeric-Valued Configurable Variables

1474 Functions: sysconf (), pathconf (), fpathconf ()

1475 A system that supports the C Language Bindings Option shall support the C 1476 language bindings defined in POSIX .1 {8}for the sysconf (), pathconf (), and fpath- 1477 conf() functions. Of the name values defined in POSIX .1 {8}, only those that 1478 correspond to numeric-valued configuration values listed in Table 7-1, are 1479 required by POSIX. 2. In addition, the sysconf () function shall support the name 1480 values in Table B-19, defined in <unistd.h> , to provide values for values in 1481 2.13.1.

1482 Table B-19 - C Bindings for Numeric-Valued Configurable Variables 1483 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1484 Symbolic Limit name Value iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 1485 {BC_BASE _MAX} _SC_BC_BASE _MAX 1486 {BC_DIM_MAX} _SC_BC_DIM_MAX 1487 {BC_SCALE _MAX} _SC_BC_SCALE _MAX 1488 {BC_STRING _MAX} _SC_BC_STRING _MAX 1489 {COLL_WEIGHTS _MAX} _SC_COLL _WEIGHTS _MAX 1490 {EXPR_NEST _MAX} _SC_EXPR _NEST _MAX 1491 {LINE_MAX} _SC_LINE _MAX 1492 {RE_DUP _MAX} _SC_RE_DUP _MAX 1493 {POSIX2_VERSION } _SC_2_VERSION 1494 {POSIX2_C_DEV} _SC_2_C_DEV 1495 {POSIX2_FORT _DEV} _SC_2_FORT _DEV 1496 {POSIX2_FORT _RUN } _SC_2_FORT _RUN 1497 {POSIX2_LOCALEDEF } _SC_2_LOCALEDEF 1498 {POSIX2_SW_DEV} _SC_2_SW_DEV 1499 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

1500 B.10.3 Rationale. (This subclause is not a part of P1003.2)

1501 In Draft 9, the name values corresponding to the _POSIX 2_* symbolic limits were 1502 changed to more closely follow the convention used in POSIX .1 {8}. In POSIX .1 {8}, 1503 for example, the name value for {_POSIX _VERSION } is _SC_VERSION. The 1504 POSIX. 2 name value for {_POSIX 2_C_DEV} (actually, it was {_POSIX _C_DEV} in 1505 Draft 8) was _SC_POSIX _C_DEV, and is now _SC_2_C_DEV.

1506 If sysconf(_ SC_2_ VERSION) is not equal to the value of the {_POSIX 2_VERSION } 1507 symbolic constant (see B.2.2), the utilities available via system () or popen () might 1508 not behave as described in this standard. This would mean that the application is 1509 not running in an environment that conforms to POSIX. 2. Some applications 1510 might be able to deal with this, others might not. However, the interfaces defined 1511 in Annex B shall continue to operate as specified, even if 1512 sysconf(_ SC_2_ VERSION) reports that the utilities no longer perform as 1513 specified.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

B.10 C Binding for Get POSIX Configurable Variables 811

P1003.2/D11.2

1514 B.11 C Binding for Locale Control

1515 The C binding to the services described in 7.9 shall be the setlocale () function 1516 defined in POSIX .1 {8} 8.1.2. In addition to the category values defined in 1517 POSIX .1 {8},setlocale () shall also accept the value LC_MESSAGES , which shall be 1518 defined in <locale.h> .

1519 B.11.1 C Binding for Locale Control Rationale. (This subclause is not a part of 1520 P1003.2)

1521 The order in which the various locale categories are processed by setlocale () is not 1522 specified by POSIX .1 {8}, so the place for LC_MESSAGES in that order is also 1523 unspecified.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

812 B C Language Bindings Option

P1003.2/D11.2

Annex C (norm ative)

FORTRAN Developm ent and Runtim e Utilities Options

1 This annex describes utilities used for the development of FORTRAN language 2 applications, including compilation or translation of FORTRAN source code, and 3 the execution of certain FORTRAN applications at runtime.

4 The utilities described in this annex may be provided by the conforming system; 5 however, any system claiming conformance to the FORTRAN Development Utili- 6 ties Option shall provide the fort77 utility and any system claiming confor- 7 mance to the FORTRAN Runtime Utilities Option shall provide the asa utility.

8 C.0.1 FORTRAN Development and Runtime Utilities Options Rationale.

9 (This subclause is not a part of P1003.2)

10 This clause is included in this standard as a temporary measure to accommodate 11 existing FORTRAN developers. It is the intention of the POSIX. 2 working group 12 that this annex be moved from this standard to the emerging standard being 13 developed by the POSIX. 9 working group, which will specify FORTRAN -specific 14 interfaces to the basic services provided by this standard and POSIX. 1. The move- 15 ment of this annex should occur in a later version of this standard.

16 See the rationale for asa for a description of the FORTRAN Runtime Utilities 17 Option and why it was split off from the FORTRAN Development Utilities Option.

18 C.1 asa — Interpret carriage-control characters

19 This utility is optional. It shall be provided on systems that support the FOR- 20 TRAN Runtime Utilities Option.

21 C.1.1 Synopsis

22 asa [file ... ]

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

23 C.1.2 Description 24 The asa utility shall write its input files to standard output, mapping carriage- 25 control characters from the text files to line-printer control sequences in an 26 implementation-defined manner. 27 The first character of every line shall be removed from the input, and the follow- 28 ing actions shall be performed: 29 If the character removed is: 30 <space> The rest of the line shall be output without change. 31 0 A <newline> shall be output, then the rest of the input line. 32 1 One or more implementation-defined characters that causes an 33 advance to the next page shall be output, followed by the rest of 34 the input line. 35 + The <newline> of the previous line shall be replaced with one or 36 more implementation-defined characters that causes printing to 37 return to column position 1, followed by the rest of the input line. 38 If the + is the first character in the input, it shall have the same 39 effect as <space> . 40 The action of the asa utility is unspecified upon encountering any character other 41 than those listed above as the first character in a line.

42 C.1.3 Options 43 None.

44 C.1.4 Operands 45 file A pathname of a text file used for input. If no file operands are 46 specified, the standard input shall be used.

47 C.1.5 External Influences

48 C.1.5.1 Standard Input 49 The standard input shall be used only if no file operands are specified. See Input 50 Files.

51 C.1.5.2 Input Files 52 The input files shall be text files.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

53 C.1.5.3 Environment Variables 54 The following environment variables shall affect the execution of asa : 55 LANG This variable shall determine the locale to use for the 56 locale categories when both LC_ALL and the correspond- 57 ing environment variable (beginning with LC_) do not 58 specify a locale. See 2.6. 59 LC_ALL This variable shall determine the locale to be used to over- 60 ride any values for locale categories specified by the set- 61 tings of LANG or any environment variables beginning 62 with LC_. 63 LC_CTYPE This variable shall determine the locale for the interpreta- 64 tion of sequences of bytes of text data as characters (e.g., 65 single- versus multibyte characters in arguments and 66 input files). 67 LC_MESSAGES This variable shall determine the language in which mes- 68 sages should be written.

69 C.1.5.4 Asynchronous Events 70 Default.

71 C.1.6 External Effects

72 C.1.6.1 Standard Output 73 The standard output shall be the text from the input file modified as described in 74 C.1.2.

75 C.1.6.2 Standard Error 76 None.

77 C.1.6.3 Output Files 78 None.

79 C.1.7 Extended Description 80 None.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

81 C.1.8 Exit Status

82 The asa utility shall exit with one of the following values:

83 0 All input files were output successfully.

84 >0 An error occurred.

85 C.1.9 Consequences of Errors

86 Default.

87 C.1.10 Rationale. (This subclause is not a part of P1003.2)

88 Examples, Usage

89 The asa utility is needed to map ‘‘standard’’ FORTRAN 77 output into a form 90 acceptable to contemporary printers. Usually asa is used to pipe data to the lp 91 utility (see lp in 4.38.)

92 The following command:

93 asa file

94 permits the viewing of file (created by a program using FORTRAN -style carriage 95 control characters) on a terminal.

96 The following command:

97 a.out | asa | lp

98 formats the FORTRAN output of a.out and directs it to the printer.

99 History of Decisions Made

100 This utility is generally used only by FORTRAN programs. It was moved to this 101 annex in response to multiple ballot objections requesting its removal. The work- 102 ing group decided to retain asa to avoid breaking the existing large base of FOR- 103 TRAN applications that put carriage control characters in their output files. This 104 is a compromise position to achieve balloting acceptance: the overhead of main- 105 taining a separate option in POSIX. 2 for just this one utility is seen to be small in 106 comparison to the benefit achieved for FORTRAN applications. Since it is a 107 separate option, there is no requirement that a system have a FORTRAN compiler 108 in order to run applications that need asa .

109 Historical implementations have used an ASCII <form-feed> character in 110 response to a ’1’ , and an ASCII <carriage-return> in response to a ’+’ . It is 111 suggested that implementations treat characters other than ’0’ , ’1’ , and ’+’ as 112 <space> in the absence of any compelling reason to do otherwise. However, the 113 action is listed here as ‘‘unspecified,’’ permitting an implementation to provide 114 extensions to access fast multiple line slewing and channel seeking in a nonport- 115 able manner.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

116 C.2 fort77 — FORTRAN compiler

117 This utility is optional. It shall be provided on systems that support the FOR- 118 TRAN Development Utilities Option.

119 C.2.1 Synopsis

120 fort77 [- c ] [- g] [- L directory ] ... [- O optlevel ] [- o outfile ] [- s ] [- w] 121 operand ...

122 C.2.2 Description

123 The fort77 utility is the interface to the FORTRAN compilation system; it shall 124 accept the full FORTRAN language defined by ISO 1539 {2}. The system conceptu- 125 ally consists of a compiler and link editor. The files referenced by operand s are 126 compiled and linked to produce an executable file. (It is unspecified whether the 127 linking occurs entirely within the operation of fort77 ; some systems may pro- 128 duce objects that are not fully resolved until the file is executed.)

129 If the - c option is present, for all pathname operands of the form file.f , the files

130 $(basename pathname .f).o

131 shall be created or overwritten as the result of successful compilation. If the - c 132 option is not specified, it is unspecified whether such .o files are created or 133 deleted for the file.f operands.

134 If there are no options that prevent link editing (such as - c) and all operands 135 compile and link without error, the resulting executable file shall be written into 136 the file named by the - o option (if present) or to the file a.out . The executable 137 file shall be created as specified in 2.9.1.4, except that the file permissions shall be 138 set to

139 S_IRWXO | S_IRWXG | S_IRWXU

140 (see POSIX .1 {8}5.6.1.2) and that the bits specified by the umask of the process 141 shall be cleared.

142 C.2.3 Options

143 The fort77 utility shall conform to the utility argument syntax guidelines 144 described in 2.10.2, except that:

145 — The - l library operands have the format of options, but their position 146 within a list of operands affects the order in which libraries are searched.

147 — The order of specifying the multiple - L options is significant.

148 — Conforming applications shall specify each option separately; that is, 149 grouping option letters (e.g., - cg ) need not be recognized by all implemen- 150 tations.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

151 The following options shall be supported by the implementation:

152 - c Suppress the link-edit phase of the compilation, and do not 153 remove any object files that are produced.

154 - g Produce symbolic information in the object or executable files; the 155 nature of this information is unspecified, and may be modified by 156 implementation-defined interactions with other options.

157 - s Produce object and/or executable files from which symbolic and 158 other information not required for proper execution using the 159 POSIX .1 {8}exec family has been removed (stripped). If both - g 160 and - s options are present, the action taken is unspecified.

161 - o outfile Use the pathname outfile , instead of the default a.out , for the 162 executable file produced. If the - o option is present with - c, the 163 result is unspecified.

164 - L directory 165 Change the algorithm of searching for the libraries named in - l 166 operands to look in the directory named by the directory path- 167 name before looking in the usual places. Directories named in - L 168 options shall be searched in the specified order. Implementations 169 shall support at least ten instances of this option in a single 170 fort77 command invocation. If a directory specified by a - L 171 option contains a file named libf.a , the results are unspecified.

172 - O optlevel Specify the level of code optimization. If the optlevel option- 173 argument is the digit 0, all special code optimizations shall be 174 disabled. If it is the digit 1, the nature of the optimization is 175 unspecified. If the - Ooption is omitted, the nature of the system’s 176 default optimization is unspecified. It is unspecified whether code 177 generated in the presence of the -O 0 option is the same as that 178 generated when - Ois omitted. Other optlevel values may be sup- 179 ported.

180 - w Suppress warnings.

181 Multiple instances of - L options can be specified.

182 C.2.4 Operands

183 An operand is either in the form of a pathname or the form - l library . At least 184 one operand of the pathname form shall be specified. The following operands 185 shall be supported by the implementation:

186 file.f The pathname of a FORTRAN source file to be compiled and 187 optionally passed to the link editor. The file name operand shall 188 be of this form if the - c option is used.

189 file.a A library of object files typically produced by ar (see 6.1), and 190 passed directly to the link editor. Implementations may recog- 191 nize implementation-defined suffixes other than .a as denoting

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

192 object file libraries.

193 file.o An object file produced by fort77 - c, and passed directly to the 194 link editor. Implementations may recognize implementation- 195 defined suffixes other than .o as denoting object files.

196 The processing of other files is implementation defined.

197 - l library (The letter ell.) Search the library named:

198 lib library .a

199 A library is searched when its name is encountered, so the place- 200 ment of a - l operand is significant. Several standard libraries 201 can be specified in this manner, as described in C.2.7. Implemen- 202 tations may recognize implementation-defined suffixes other than 203 .a as denoting libraries.

204 C.2.5 External Influences

205 C.2.5.1 Standard Input

206 None.

207 C.2.5.2 Input Files

208 The input file shall be one of the following: a text file containing FORTRAN source 209 code; an object file in the format produced by fort77 - c; or a library of object 210 files, in the format produced by archiving zero or more object files, using ar . 211 Implementations may supply additional utilities that produce files in these for- 212 mats. Additional input files are implementation defined.

213 A <tab> character encountered within the first six characters on a line of source 214 code shall cause the compiler to interpret the following character as if it were the 215 seventh character on the line (i.e., in column 7).

216 C.2.5.3 Environment Variables

217 The following environment variables shall affect the execution of fort77 :

218 LANG This variable shall determine the locale to use for the 219 locale categories when both LC_ALL and the correspond- 220 ing environment variable (beginning with LC_) do not 221 specify a locale. See 2.6.

222 LC_ALL This variable shall determine the locale to be used to over- 223 ride any values for locale categories specified by the set- 224 tings of LANG or any environment variables beginning 225 with LC_.

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

226 LC_CTYPE This variable shall determine the locale for the interpreta- 227 tion of sequences of bytes of text data as characters (e.g., 228 single- versus multibyte characters in arguments and 229 input files). 230 LC_MESSAGES This variable shall determine the language in which mes- 231 sages should be written. 232 TMPDIR This variable shall be interpreted as a pathname that 233 should override the default directory for temporary files, if 234 any.

235 C.2.5.4 Asynchronous Events 236 Default.

237 C.2.6 External Effects

238 C.2.6.1 Standard Output 239 None.

240 C.2.6.2 Standard Error 241 Used only for diagnostic messages. If more than one file operand ending in .f (or 242 possibly other unspecified suffixes) is given, for each such file: 243 "%s:\n" , <file> 244 may be written to allow identification of the diagnostic message with the 245 appropriate input file. 246 This utility may produce warning messages about certain conditions that do not 247 warrant returning an error (nonzero) exit value.

248 C.2.6.3 Output Files 249 Object files, listing files, and/or executable files shall be produced in unspecified 250 formats.

251 C.2.7 Extended Description

252 C.2.7.1 Standard Libraries 253 The fort77 utility shall recognize the following - l operand for the standard 254 library:

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.